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Aspects of pollination are studied in Sarcostemma viminale (Asclepiadaceae) in Namaqualand and 
Bushmanland (Cape Province, South Africa). Pollinaria removal rates and pollinia insertion rates as well as 
visiting insects are examined. The reproductive strategy of S. viminale is described and interpreted with 
reference to its adaptation to unpredictable weather conditions in arid areas. 
Aspekte van die bestuiwing van Sarcostemma viminale (Asclepiadaceae) in Namakwaland en Boesmanland 
(Kaapprovinsie, Suid-Afrika) is bestudeer. Die tempo van die verwydering van pollinaria en die invoeging van 
pollinia, sowel as die insekte wat die blomme besoek het, is ondersoek. Voortplantingstrategiee word beskryf 
en die aanpassing daarvan by onvoorspelbare weersomstandighede in droe streke word bespreek. 
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Introduction 
The highly derived floral structure in the Asclepiadaceae has 
often been cited as demanding a close flower-insect rela-
tionship. While the general mechanism of this relationship is 
fairly well understood, there is a considerable lack of 
specific information as far as most genera and species are 
concerned. Most studies have been carried out on North 
American Asclepias species, (e.g. Willson & Price 1977, 
Willson & Rathke 1974). Especially in the relatively small-
flowered subtribe Cynanchinae (sensu Schumann 1895) 
information on pollination is extremely scarce [Chaturvedi 
1987, on Cynanchum canescens (Willd.) Schum. in India; 
Kugler 1973, on Cynanchum acutum L. in Europe; Pant et 
al. 1982, on Sarcostemma secamone (L.) Bennet in India]. 
In Africa, pollination studies in Asclepiadaceae have so far 
been restricted to Ceropegia and studies have either been 
conducted in a greenhouse in Germany (Vogel 1961) or in a 
botanical garden (Bayer 1978). 
second form, found within the study area along the Orange 
River, comprises plants with grass-green, thin shoots which 
hang laxly over rocks. Since these populations had nearly 
finished flowering, they were not included in this study. 
The present study reports field observations on S. vimi-
nale in Namaqualand and Bushmanland, South Africa. This 
region represents the western margin of the distribution 
range of S. viminale and includes areas with predominant 
summer rainfall (as in the larger part of the distribution 
range of S. viminale) as well as areas with predominant 
winter rainfall (Figure 1). The genus Sarcostemma is 
widespread in subtropical Africa. About 10 species are cur-
rently recognized, the majority from East Africa (Adams & 
Holland 1978a,b). In South Africa, two species have been 
described: S. pearsonii N.E. Br., a shrublet endemic to the 
northern Cape Province and southern Namibia (Liede & 
Meve 1989), and S. viminale R.Br. Recent investigations 
(Adams & Holland, 1978a,b) indicate that the S. viminale 
complex consists of a number of closely related, more local-
ized species. The present study was conducted on the form 
occurring in Namaqualand and Bushmanland. This form 
comprises more or less erect bushes of grey, waxy shoots 
(Figure 2). The shoots, about pencil-thick over their whole 
length, tend to become lax and inclined, but never twine. A 
Materials and Methods 
Thirty populations of Sarcostemma were sampled for 
morphological and anatomical analysis of vegetative and 
floral parts. The samples consisted of material preserved in 
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Figure 1 Study area. Dots: populations studied; hatched area: 
distribution of Sarcostemma viminale. I: Winter rainfall area; 
II: Area of bimodal rainfall; III: Summer rainfall area. Boundaries 
between rainfall regimes are according to Jurgens (1986). 
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70% alcohol and a living specimen. Both the living material 
and the voucher specimens are housed at the Institut filr 
Botanik, Westfalische Wilhelms-Universitat, Munster, 
Germany (no acronym available; not identical with MS1R). 
In populations found in full flower, both single flowers and 
whole inflorescences were tagged with cardboard labels to 
determine the approximate life-span of these parts. In eight 
populations, when enough flowers were available, 100 blos-
soms were checked in the field for pollinaria removal 
(totalling 707 flowers). From these and three additional 
populations flowers (totalling 409) were fixed in 70% 
ethanol and scored again under the dissecting microscope. 
Since the majority of pollinia were found to be inserted in 
such a way as to be invisible from the outside, only the 
fixed material could be used to count the number of inserted 
pollinia. In inflorescences counted, all open flowers were 
taken into account, including already wilted ones. The 
period of flowering prior to the count was estimated by 
judging the number of buds per inflorescence. The popula-
Figure 2 Sarcoslemma viminale. Erect form predominant with-
in the study area (Liede & Meve 608. between Kakamas and 
Lutzputs). 
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tions were observed for a whole day. from just before 
sunrise to about 22:30. Visiting insects were caught, killed 
with ethylacetate and sent to the South African Museum, 
Cape Town, for identification. 
Results and Discussion 
Floral morphology 
The Asclepiadaceae is known to be characterized by a 
highly complex floral morphology (terminology, as applic-
able, according to Kunze, in press). Sarcostemma viminale 
(Figure 3) possesses flowers of about one centimetre in 
diameter. The ovate petals are connate only at their very 
base. Their colour ranges from uniformly pale yellowish to 
bright yellow and yellow with a reddish mark at the base. 
The corona consists of two parts, an outer corona ring and 
five vesicular inner lobes connate to the ring at the base 
(Figure 3b). They contain an abundant supply of nectar, 
which is produced by secretory tissue coating the stigmatic 
chamber. The guide rails are straight and form an angle of 
about 60 degrees to the main axis of the flower. Two 
adjacent guide rails form the alar fissure which widens 
basally (Figure 4a), so that an insect foot is easily trapped. 
Upward curved bristles along the inside of the guide rails 
prevent the insect from drawing its trapped foot downwards, 
so insuring the removal of a pollinarium as the foot is drawn 
up past the corpusculum (Figure 4b). The stigma head forms 
five bulges, topping the corpuscula of the five pollinaria, 
offering resistance to their removal (Figures 4a and 4b; 
Kunze, in press). 
Flowering Phenology of S. viminale 
The flowering season of S. viminale in Namaqualand and 
Bushmanland extends over late summer and autumn. flow-
ering has been found to be extremely unpredictable at the 
population level; within an area of 50 km 2 one population 
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Figure 3 Floral structure of Sarcoslemma. a. Top view of flower; b. Median longitudinal section. A: anther; AA: anther appendage; 
C: corpusculum with translator arms; GR: guide rail; iC: lobes of the inner corona; oC: outer corona ring; NC: nectar cavity; 0: ovary; 
P: petal; Po: poJlinium; S: sepal; SC: stigmatic chamber; SH stigma head. 
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Figure 4 Morphological features of pollinaria removal and 
pollinia insertion (S. viminale, Liede & Hammer 2536). a. Alar 
fissure with pollinium inserted; residual pollinarium still present; 
bar length 100 f.Lm . To demonstrate the way a pollinium is 
inserted, an incompletely inserted pollinium has been chosen. 
Here, the inserted pollinium is still partly visible and the 
remainder of the pollinarium is also intact. In the majority of 
cases, however, the inserted pollinium is hidden completely 
behind the guide rails and the remainder of the pollinarium is 
broken off at the connection between translator and pollinium. 
b. Gynostegium; frontal anther removed; lettering as in Figure 3; 
bar length 400 f.Lm. 
might be found in full flower, while the next one finished 
flowering a month previously and a third one is just 
producing buds. While fluctuation of flowering season is a 
well-known phenomenon over larger areas, it has rarely 
been observed in such a limited area. It was observed that 
flower production started approximately two weeks after a 
good rain had fallen in the area; however, in a number of 
cases aborted or dormant buds have been found, indicating 
that the amount of precipitation had not been sufficient to 
complete flowering. The role of water as a trigger for flower 
production is supported by observations in the greenhouse, 
117 
where watering after a prolonged drought period can induce 
flowering (Hollies 1981). However, the correlation between 
rainfall, bud production and abortion needs to be studied in 
a systematic way. 
The life-span of single flowers amounts to 4 - 5 days, and 
8 - 12 days for a (pseudo-)umbel. Since most umbels 
mature at approximately the same time, the peak flowering 
period is as short as 2 - 3 weeks. However, as is the case in 
many species, single flowers and some few-flowered umbels 
can often be found long after flowering is essentially 
finished. Since in these flowers no removed or inserted 
pollinaria could be detected, their biological significance 
remains obscure. 
A factor adding to the unpredictability of flowering lies in 
the taste of the Springbok (Antidorcas marsupialis), and 
probably other small buck, for buds and flowers of S. vimi-
nale (pers. comm. from farmers in the area). The absence of 
latex in the flower and the abundance of nectar might in-
crease the palatability of the flowers, while the rest of the 
plant is commonly very little affected by grazing. During the 
current study, two abundantly flowering populations were 
found entirely depleted of flowers after as little as three days 
with no indication left that the plants had flowered this 
season. 
Pollination ecology 
Pollinarium removal rate, a parameter easily accessible in 
the field, allows an estimate of insect activity in 
Asclepiadaceae (Willson & Rathke 1974). For an estimation 
of pollination success, however, the rate of insertion of 
pollinia has to be determined. 
In the field, the average pollinarium removal rate was 
found to be very low with an average of 0.97 pollina ria 
removed per flower (19.41 % of all possible pollinaria, Table 
1). The variability between populations is considerable; in 
Eenriel, 1.64 pollinaria per flower had been removed 
(32.80%), while in Eselsfontein only 0.41 pollinaria per 
flower (8.20%) had been removed (Table 1). While the 
population at Eenriet was at the end of its flowering period, 
the one at Eselsfontein had started flowering only a few 
days before the flowers were fixed to be counted for 
removed and inserted pollinia. However, a correlation 
between the time elapsed since flowering had started and the 
number of pollinaria removed could not be established in all 
cases; both the populations in Smorenskadu and the one at 
the Anenous Pass scored very low (Table 1), even though 
they had clearly been flowering for at least a week. At 
Eselsfontein an attempt was made to estimate the amount of 
pollinaria removal taking place within one day by counting 
a sample of 100 randomly chosen flowers at 08:30 and 
again at 17:30. Even though numerous insects had been 
working on the flowers for the whole day, no marked 
increase in the number of removed pollinaria could be 
observed. 
In about half of the 707 flowers checked not a single 
pollinarium was removed. One pollinarium was removed in 
195 flowers (24.34%) and two in 110 flowers (13.73%, 
Table 1). Thus, flowers with one or two pollinaria removed 
accounted for 93% of all 686 pollinaria removed, leaving 
only a minor percentage of flowers with three to five 
pollinaria removed. 
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Table 1 Pollinaria removal rate . Removal rates counted in the field did not significantly differ from removal rates 
counted on fixed material (Anova-test for unequal sample sizes). Data from both sets are included in this table, 
those assessed in the laboratory marked by *. Total flowers : 707; poliinaria available : 3535; poliinaria removed: 
686; percentage removed poliinaria: 19.41; average per flower: 0.97 
Pollinaria* Pollinaria removed (number!nower) Pollinaria removed (%) 
_________________________________________________ Rowers ____________ _ Flowering 
stage Coil. No.1 o 234 5 o 2 3 4 5 total rem. per fl . rem.% Locality 
2509* 
2514* 
2516 
2517 
2523 
2527a 
2527b 
2528a 
2528b 
2531 
14 10 19 6 6 o 25.45 18.18 34.55 10.91 10.91 0.00 
0.00 
0.00 
2.00 
0.00 
1.00 
1.96 
1.79 
1.00 
0.00 
55 
25 
63 
90 1.64 32.73 Vanrhyn's Pass end 
II 10 2 o 44.00 40.00 4.00 4.00 0.00 21 0.84 16.80 Kakamas end 
31 20 10 o 49.21 
2 46.00 
o 68.89 
I 72.00 
31.75 15.87 1.59 1.59 47 0.75 14.92 Renosterkop end 
46 32 14 4 4 
o 
o 
I 
2 
5 
o 
32.00 14.00 4.00 4.00 100 
45 
100 
51 
56 
100 
106 
98 0.98 19.60 N Pofadder middle 
31 10 3 I 22.22 6.67 2.22 0.00 19 0.42 8.44 Smorenskadu end 
72 18 8 2 18.00 8.00 2.00 0.00 45 0.45 9.00 Eselsfontein begin 
22 20 5 3 43. 14 
21.43 
25.00 
56.60 
9.22 9.80 5.88 1.96 48 0.94 18.82 Eselsfontein middle 
12 15 8 33.93 26.79 14.29 3.57 86 1.54 30.71 Eenriet end 
25 24 23 23 
60 32 II 3 
24.00 23 .00 23.00 5.00 164 1.64 32.80 Eenriet end 
30.19 10.38 2.83 0.00 63 0.59 11.89 Anenous Pass end 
Rowers total 324 195 110 52 20 6 40.45 24.34 13.73 6.49 2.5 0.75 
Poll. removed 0 200 220 156 80 30 0.00 28.49 31.34 22.22 11.4 4.27 
la, b: sub-populations, at least 500 m apan. 
I Abbreviations: fl. : flower; rem.: removed. 
Umbel size is known to playa role in pollinator attraction 
(Willson & Price 1977; Chaplin & Walker 1982). To assess 
the relationship between umbel size and number of removed 
pollinaria, 74 umbels with a total of 474 flowers have been 
analysed. Umbel sizes of between one and sixteen flowers 
per umbel have been recorded. Most umbels have been 
found to contain between five and eight open flowers (Table 
2). The data show a difference between umbels containing 
less than 10 open flowers (an average of 0.81 pollinaria 
removed) and umbels containing more than ten open flowers 
(an average of 1.15 pollinaria removed per flower) suggest-
ing that larger umbels are more attractive to insects than 
smaller ones. Single flowers clearly scored lowest with only 
0.33 pollinaria removed. 
For the insertion rate even lower figures were recorded 
(Tables 3a and 3b). A total of 87 pollinia were found 
inserted in the 409 flowers examined (4% or 0.2 pollinia per 
flower). Thus, on the average, only every fifth flower had 
been pollinated. As with pollinaria removal, the populations 
Table 2 Poliinaria removal and umbel size 
were found to vary widely, for example, at the foot of 
Vanrhyn's Pass every second flower had been pollinated, 
while in a population in approximately the same flowering 
stage near Kakamas only one inserted pollinium could be 
detected in 39 flowers looked at. Of the pollinia inserted, 
one third was inserted into flowers with no pollina ria 
removed, another third into flowers with one pollinarium 
removed (Table 3a). In the 409 flowers, a total of 2045 alar 
fissures for insertion were available, 387 of them with the 
residual pollinarium removed (thus, the relation of alar 
fissures with residual pollinarium present to those with 
pollinarium removed equals 4.3 : 1). The distribution of the 
inserted pollinia (73 in alar fissures with the residual 
pollinarium present, 14 in alar fissures with the residual 
pollinarium removed, resulting in a relation of 5.2 : 1) sug-
gests a slight advantage to remove a pollinium from an 
insect's body for alar fissures with the residual pollinarium 
still present (Table 3b, Figure 4a). This finding coincides 
with the hypothesis of Wyatt (1976, 1978) who suggests that 
Flowers per umbel Poll . removed ______________________________________________________________________ _ 
per flower 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 Total 
Polliniaria 
removed 
o 
2 
3 
4 
5 
2 
o 
o 
o 
o 
I 
3 
2 
o 
o 
o 
10 
6 
o 
o 
24 
12 
9 
2 
o 
II 40 
6 12 
19 35 36 18 12 4 13 9 14 6 0 4 
7 24 II 8 12 II 10 II 7 5 0 5 
9 19 5 8 2 2 9 3 2 3 0 2 
4 10 4 6 I 2 8 I 2 0 0 4 
I 2 0 0 0 0 3 0 000 
o 0 0 0 0 000 o 
41 100 33 42 19 26 69 20 22 II 25 
15 8 5 3 2 4 2 2 74 
Pollinaria removed (total) 
Number of umbels 
Number of flowers 
Pollinaria per umbel 
Pollinaria per flower 
3 
0.33 
0.33 
4 
2 
6 
2 
18 48 
8 
40 
5.13 
1.03 
90 56 40 27 20 44 24 26 14 
o 
o 
o 16 472 
1.83 3.33 
0.61 0.83 
6.67 4.13 
J.11 0.59 
Mean number of pollinaria removed for umbels with less than 10 flowers 0.81 
Mean number of pollinaria removed for umbels with 10 or more flowers 1.15 
8.40 6.33 
1.05 0.7 
13.00 17.25 10.00 11.00 11.00 25.00 
J.3 1.57 0.83 0.85 0.79 1.56 
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Table 3a Pollinia insertion in relation to pollinaria removal 
Pollinia inserted 
Pollinaria Total o removed 1 removed 2 removed 3 removed 4 removed 
Coil. As. 
No. exam. Total Rem. % % % % % % 
2509 55 275 90 28 10.18 2 7.14 4 14.29 10 35.71 4 14.29 8 28.57 
2528 36 180 68 4 2.22 0 0.00 1 25.00 2 50.00 0 0 .00 1 25.00 
2517 93 465 71 7 1.51 4 57.14 3 42.86 0 0.00 0 0.00 0 0.00 
2523 34 170 25 7 4.12 4 57.14 14.29 2 28.57 0 0.00 0 0.00 
2516 28 140 39 0.71 0 0 .00 0 0.00 100.00 0 0.00 0 0.00 
2531 87 435 57 28 6.44 10 35.71 17 60.71 3.57 0 0.00 0 0.00 
2514 25 125 21 2 1.60 1 50.00 50.00 0 0.00 0 0.00 0 0.00 
2527 51 255 16 10 3.92 6 60.00 2 20.00 2 20.00 0 0.00 0 0.00 
Total 409 2045 387 87 4.25 27 31.03 29 33.33 18 20.69 4 4.60 9 10.34 
Abbreviations: Coil.: Collection; exam.: examined; As.: Aowers; Rem. : Removed. 
Table 3b Pollinia insertion. Insertion 
pollinaria present, and multiple insertion 
Pollinia insertion with residual pollinarium 
present absent 
Coil. 
No. % % 
2509 18 64.29 10 35.71 
2528 3 75.00 1 25.00 
2517 7 100.00 0 0.00 
2523 6 85.71 14.29 
2516 100.00 0 0.00 
2531 27 96.43 I 3.57 
2514 2 100.00 0 0.00 
2527 9 90.00 10.00 
Total 73 83.91 14 16.09 
the corpusculum of the residual pollinarium plays an impor-
tant role in removing the pollinium to be inserted from the 
insect body. Insertions into several stigmatic chambers of 
the same flower (multiple insertions) were rare and only 
accounted for 21 % of all inserted pollinia (Table 3b). 
Under favourable weather conditions, insects were present 
at all populations. Only at the population in Eenriet no 
visitors could be observed during a whole day of 
observation despite sunny and calm conditions, even though 
a high number of removed pollinaria were counted which 
suggests previous insect activity. As no population was 
close to any other species displaying more than a few 
flowers at the time of observation, competition for 
pollinators between species could be neglected. 
In all populations observed, insect activity started at 
dawn, reached its peak in the late morning, and extended 
into the late evening. Evening moths were regularly present, 
but these were by far outnumbered by diurnal visitors. A 
wide variety of different insects were feeding on the large 
amounts of nectar produced (Table 4, Figure 5). 
Examination revealed that nearly all visitors of a suitable 
size were able to remove and carry pollinaria (Table 4). All 
pollinaria were carried on the insects' legs, but none were 
found on the mouth parts. The vast majority of pollinaria 
were carried by honeybees (Apis melli/era L., 20 out of 33). 
Lepidoptera, though frequently present, only rarely carried 
pollinaria [Vanessa cardui (L.) at Anenous Pass], an 
into alar fissures with and without residual 
Multiple insertion 
2 insertions 3 insertions 4 insertions 
6 
0 
0 
0 
0 
4 
0 
11 
% % % 
21.43 3 10.71 0 0 .00 
0.00 0 0.00 0 0.00 
0.00 0 0.00 0 0.00 
0.00 0 0.00 0 0.00 
0.00 0 0.00 0 0.00 
14.29 0 0.00 4 14.29 
0.00 0 0.00 0 0.00 
10.00 0 0.00 0 0.00 
12.64 3 3.45 4 4.60 
observation in accordance with Willson et al. (1979) who 
suggested that Lepidoptera frequently act as nectar-thieves 
in asclepiadaceous flowers. While a wider variety of insects 
visited the flowers of S. viminale than those of S. secamone 
in India (pant et al. 1982), it seems that in both cases insect 
size is an important factor determining pollinaria transport 
capacity. In the present study the overwhelming majority of 
insects found to carry pollinaria belong to the Hymenoptera, 
which can therefore be named as the main pollination 
vectors for S. viminale in Namaqualand. 
Conclusions 
As field studies of flower-pollinator interaction, including 
pollinia removal and insertion, are so far neither available 
for Africa nor for the Cynanchinae, the results presented 
here can best be compared with similar investigations in the 
genus Asclepias in the United States. Lynch (1977), for 
instance, reported an average removal rate of 3.6 pollinaria 
per flower (72%) in A. solanoana Woods. and Willson & 
Rathke (1974) found the same removal rate for A. syriaca L. 
Lynch (1977) reported an average of 1.48 inserted pollinia 
per flower. All these figures are 3 - 4 times higher than 
those found in this study. Even though Lynch (1977) also 
observed considerable differences between populations, the 
vast differences between the American studies and the 
results reported here might be due to a low abundance of 
anthophil insects in arid areas (Struck 1990). To test this 
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Table 4 Insects and pollen carriers on Sarcostemma viminale. 
Insect No. 
250 
251 
252 
253-255 
260 
261 
256 
258 
259 
257 
263-265 
266 
262 
275 
276 
271-272 
277-278 
273-274 
268-270 
279 
305-311,313 
312 
317-320 
321 
322 
323 
314 
315 
324 
316 
331 
336 
337 
338 
341 
340 
343 
342 
344-345 
346-347 
350-352 
348 
354 
349,355 
353, 356 
Plant No. Locality 
2507 Aties 
2516 Renosterkop 
Rats 
2517 7 km NO 
Pofadder 
2523 Smorenskadu 
2527 Eselsfontein 
2528b Eenriet 
2528 Eenriet 
2531 Anenous Pass 
18-21h 
2531 Anenous Pass 
9-15h 
Identification 
Aloeides damarensis (Trimen), Lepidoptera, Lycaenidae 
Diptera 
lIIops sp., Coleoptera, Malachiidae 
Hymenoptera, Braconidae 
Sphex decipiens Kohl. Hymenoptera, Sphecidae 
Monomorium sp., Hymenoptera, Formicidae 
Lepidoptera (small moth) 
Lepidoptera (small moth) 
Lepidoptera (moth) 
Meligethes sp., Coleoptera, Nitidulidae 
Nomia sp., Hymenoptera, Apoidea, Halictidae 
Manomorium sp., Hymenoptera, Formiciae 
Belenois aurota (Fabricius), Lepidoptera, Pieridae 
Braunsapis albipennis (Friese), Hymenoptera, Anthophoridae 
Hymenoptera, Braconidae 
Camponotus Julvipilosus, Hymenoptera, Formicidae 
Belenois aurota (Fabricius), Lepidoptera, Pieridae 
Didacus verlebratus, Diptera, Tephritidae 
Diptera, Anisopedidae? 
Diptera, Calliphoridae 
Apis melifera L., Hymenoptera, Apoidea, Apidae 
Scolia chrysotrichia Bunn., Hymenoptera, Scoliidae 
Braunsapis albipennis (Friese), Hymenoptera, Anthophoridae 
Slugeta bowkeri (Trimen), Lepidoptera, Lycaenidae 
Zizulu hylax (Fabricius) , Lepidoptera, Lycaenidae 
Colotis agoya (Wallengren), Lepidoptera, Pieridae 
Diptera, Bombyliidae 
Diptera, Tachinidae 
Diptera, Tachinidae 
Diptera 
Coleoptera, Malachiidae 
Di ptera, Call iphoridae 
Bagrada hilaris Burm., Hemiptera, Pentatomidae 
Camponolus Julvipilosus, Hymenoptera, Formicidae 
Camponotus sp., Hymenoptera, Formicidae 
Coleoptera, Malachiidae 
Lepidoptera (moth) 
Hemiptera, Miridae 
Bembex capensis Lepeletier, Hymenoptera, Sphecidae 
Apis melifera L. 
Megachile sp., Hymenoptera, Apoidea, Megachilidae 
Vanessa cardui (L.), Hymenoptera, Nymphalidac 
Aloeides damarensis (Trimen), Lepidoptera, Lycaenidae 
Diptera, Call iphoridae 
Diptera, Tachinidae 
Pollinaria 
0, I, 2, 3,2, 2, 4, 2 
2 
2 
1,2 
4, 2 
0, 1,0 
2 
hypothesis, pollination studies in other, less arid parts of 
Africa would be necessary. A species as frequent and wide-
spread as S. viminale, growing in habitats with widely 
different climatic regimes, would be an object most suitable 
for further comparative pollination studies. 
conditions allow for profuse flower production. This oppor-
tunistic flowering strategy of Sarcoslemma also results in 
favourable conditions for the seeds to germinate, since it is 
triggered by the time and amount of precipitation. 
Flowers of S. viminale, in accordance with the vast 
majority of asclcpiadaceous flowers, require outcrossing and 
therefore rely on insects as pollen vectors. Thus, a low 
pollinia transfer rate results in a low fruit-set. Whether an 
additional abortion of young fruits, known in North 
American Asclepias (e.g. Willson & Price 1979; Wyatt 
1981), occurs in S. viminale is not yet known, since the fruit 
per flower ratio in different S. viminale populations remains 
to be determined in a systematic way. Of the few fruits 
present, more than half were commonly parasitized by insect 
larvae and contained no viable seeds. Thus, a considerable 
number of seeds will only survive in those years in which 
The poor success in fruit-set in S. viminale contrasts 
strongly with the frequency and the wide distribution of this 
species in Namaqualand. The data collected support the hy-
pothesis that sexual reproduction plays only a minor role in 
S. viminale, probably by founding new populations on sites 
at a distance from the parental population. The light seeds 
with a long tuft of plumose hairs at their tips normally allow 
dispersal ranges of about 100 m (pers. obs.). Once a plant is 
established, vegetative reproduction comes into play in the 
form of overhanging outer stems, which root at the nodes 
where they touch the ground. After a few years the rooted 
stems form a ring around the parent plant. The parent plant 
finally dies back, leaving a number of young plants which 
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Figure 5 Insects on flowers of S. viminale. a. Camporwtus fulvipilosus, Formicidae, Hymenoptera; b. Didacus vertebra/us, 
Tephritidae, Diptera. 
now form rings themselves and finally cover large areas. 
This reproductive strategy also appears to be the main factor 
enabling S. viminale (a species native to the summer rainfall 
area) to extend its range beyond the summer/winter rainfall 
boundary, a border known to be difficult to cross in both 
directions (JUrgens 1986). Its rapid expansion might also be 
supported by the dislike of livestock for S. viminale, which 
allows it to gain territory in heavily grazed areas at the 
expense of more palatable species. 
In addition, the emphasis on vegetative reproduction in 
S. viminale can explain the observation that adjacent 
populations of S. viminale often display a strikingly different 
set of characteristics. Each population represents a different 
vegetative clone and only a very limited interclonal ex-
change of genetic material takes place. 
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